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INTRODUCTION
Obstructive sleep apnea (OSA) is defined as
the periodic reduction (hypopnea) or cessation
(apnea) of breathing due to narrowing or occlu-
sion of the upper airway during sleep. OSA is
characterized by episodes of upper airway ob-
struction during sleep that result in repetitive hy-
poxemia and sleep disruption. OSA leads to vari-
ous neuropsychological and cardiovascular com-
plications, including daytime hypersomnolence,
cognitive impairment, systemic and pulmonary
hypertension and cardiac arrhythmias (Kimoff et
al, 1991).
Sleep-related breathing disorders are com-
mon in the community, affecting 9% of women
and 24% of men (Young et al, 1993). A limited
number of studies have evaluated the knowledge
of primary care physicians and their referral pat-
terns of patients with OSA (Ball et al, 1997;
Kramer et al, 1999; BaHammam, 2000; Chung
et al, 2001; Elliott, 2001). It was noted that most
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Abstract. To assess the knowledge of general physicians about the diagnosis and management of
obstructive sleep apnea (OSA), a self-administered questionnaire, containing 15 questions, was dis-
tributed to 160 doctors attending a pulmonary CME program in March 2002. After 15 minutes of
response time, the questionnaires were collected. The data were entered and analyzed using SPSS
(Version 10.0) software. One hundred and twenty (75%) questionnaires were returned. Only 41% of
responders had ever read an article about OSA and 36% had suspected it at least once in their practice.
The majority (61-77%) of responders were aware of the common symptoms of OSA, but 55% did not
recognize its association with hypertension. A significant number of doctors were not aware that OSA
could occur in non-obese individuals (33%), women (42%) and children (39%). Only 25% of re-
sponders recognized that a history and blood tests were insufficient to make a reliable diagnosis of
OSA. Half of the responders were aware of CPAP therapy for OSA, whereas 18% would have pre-
scribed sedatives to treat sleep disturbances in OSA.
primary care physicians lacked training in the di-
agnosis and management of OSA patients and
there was significant under-recognition of this
condition. Very few physicians had attended a
teaching session on OSA and most of the refer-
rals from the community were made by a small
number of practitioners. It was estimated that
physicians were referring only 0.13% of their
potential OSA patients for polysomnography, and
it is likely that they are not identifying patients
with mild disease, and may be missing patients
with moderate to severe disease (Kramer et al,
1999).
There is lack of data on the awareness of
physicians from developing countries about sleep-
related breathing disorders. The aim of the study
was to evaluate the knowledge of practicing doc-
tors about the diagnosis and management of ob-
structive sleep apnea.
MATERIALS AND METHODS
The study was conducted at The Aga Khan
University Hospital during a pulmonary CME
program held in March 2002.  A self-administered
questionnaire, containing 15 questions, was dis-
tributed to 160 doctors attending the program.
After 15 minutes of response time the question-
naires were collected. The questionnaire elicited
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information about awareness of OSA among gen-
eral physicians, along with their knowledge about
its clinical features, diagnosis and treatment. The
data were entered and analyzed using SPSS (Ver-
sion 10.0) software.
RESULTS
A response rate of 75% (n=120) was
achieved among the 160 doctors attending the
program. Their graduation years extended from
1952-2001, with two-thirds (65%) having gradu-
ated for less than 10 years. The majority (82%)
of the practitioners had heard of OSA, but only
49 (41%) had read an article about it, and 43
(36%) had suspected a diagnosis of OSA at least
once during their practice.
In response to questions about clinical fea-
tures, 88 (73%) considered snoring an important
feature of OSA, 11 (9%) did not regard it as such
and 21 (18%) were not sure about it. Excessive
daytime sleepiness was not recognized as a symp-
tom of OSA by 26 (22%) and a further 19 (16%)
doctors were not sure about it.  The fact that OSA
leads to loss of concentration and memory im-
pairment was recognized by 78 (65%), denied by
30 (22%) and not known by 15 (13%) doctors.
Only 54 (45%) doctors recognized the associa-
tion of OSA with hypertension and 72 (60%) the
increased risk of motor vehicle accident.
Over one-third of doctors were not aware
that OSA could also occur in children (39%),
women (42%) and non-obese individuals (33%).
Nearly half (47%) of the doctors believed that
OSA could be reliably diagnosed by history and
arterial blood gas analysis. Similarly, 57 (47%)
thought that continuous positive airway pressure
(CPAP) applied through a nasal mask was a com-
monly-used therapy. Sedatives to treat sleep dis-
turbance in OSA would have been prescribed by
21 (18%) responders.
DISCUSSION
This study was conducted among general
physicians who had actively enrolled themselves
for CME and were likely to have better knowl-
edge than those who were unable to attend teach-
ing sessions. Only 41% of the responding doc-
tors in our study had ever read an article about
OSA and 36% had suspected it in their clinical
practice. The fact that it has never been suspected
in clinical practice by up to two-thirds of prac-
ticing doctors signifies serious under-recognition
of the condition. Doctors who have never attended
a teaching session on OSA were shown to be less
likely to refer patients with OSA for further evalu-
ation (BaHammam, 2000). In a recent question-
naire-based study, an overall average of 69% was
scored by Canadian primary care physicians, de-
noting that physicians were relatively under-in-
formed about the clinical features and medical
and social ramifications associated with OSA
(Chung  et al, 2001).
Snoring is seen in almost 90% of patients
with OSA. Over 85% of patients with the condi-
tion will admit to falling asleep at least once a
day when not in bed (Whyte et al, 1989). Our
study found a lack of recognition of snoring (27%)
and excessive daytime sleepiness (38%) as im-
portant features of OSA. OSA is typically seen
in obese middle-aged males who snore habitu-
ally (Partinen and Telakivi, 1992). Snoring is com-
mon among children with upper airway obstruc-
tion and OSA can occur at any age and in non-
obese individuals. OSA may be more common
in women than previous reports suggest. Women
are more likely than men to complain of morn-
ing fatigue and morning headache, and less likely
to report restless sleep or to have been told of
apnea during sleep. Difficulty initiating sleep was
twice as common in women as in men
(Ambrogetti, 1991). Over one-third of the phy-
sicians in our study were not aware of the fact
that OSA can occur in children, women and non-
obese indivi-
duals.
In the diagnosis of OSA, no single clinical
factor is reliably predictive of disease. However,
combining clinical features and oximetry data,
where appropriate, approximately one-third of pa-
tients could be confidently designated as having
obstructive sleep apnea or not. The remaining
two-thirds of patients would still require more de-
tailed sleep studies, such as full polysomnography,
to reach a confident diagnosis (Deegan and
McNicholas, 1996). Nearly half of the doctors sur-
veyed believed that a reliable diagnosis of OSA
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can be made on clinical history and were not
aware of the need to perform definitive tests. A
similar number of physicians were not familiar
with the current treatment modality of OSA and
may have prescribed therapy (sedative) that can
worsen OSA. During drug-induced sleep, patients
with OSA showed significantly stronger collaps-
ibility in the area of the base of the tongue com-
pared with simple snorers (Steinhart et al, 2000).
Avoidance of sedatives, hypnotics and alcohol is
suggested in patients with OSA.
Sleep disordered breathing has been increas-
ingly recognized as an important medical condi-
tion leading to significant morbidity and mortal-
ity. This is related to the presence of twice as much
hypertension, three times as much ischemic heart
disease and four times as much cerebrovascular
disease in patients with OSA (Partinen and
Guilleminault, 1990). Only 45% of practitioners
in our study and 50% in Saudi Arabia (BaHam-
mam, 2000) were aware of the cardiovascular
consequences of OSA. In a recent Swedish cross-
sectional study of over 3,000 obese subjects,
based on questionnaire data, it was found that a
history of loud snoring and witnessed apnea was
associated with increased frequency of admission
to hospital with chest pain, myocardial infarction
and hypertension, independent of other confound-
ing factors (Grunstein et al, 1995).
Drowsiness and lack of concentration may
contribute to traffic accidents. There is a strong
association between sleep apnea, as measured by
the apnea-hypopnea index, and the risk of traffic
accidents. As compared with those without sleep
apnea, patients with an apnea-hypopnea index of
10 or higher had an odds ratio of 6.3 (95% confi-
dence interval, 2.4 to 16.2) for having a traffic
accident. This relation remained significant after
adjustment for potential confounders (Teran-
Santos et al, 1999). CPAP therapy has been shown
to improve performance during a test designed
for the determination of sustained attention in pa-
tients with OSA (Randerath et al, 2000), thereby
reducing daytime sleepiness and the risk of acci-
dents (Minemura et al, 1993). Over one-third of
physicians in our study  (40%) and in the Saudi
study (37%) were not aware of an increased risk
of accidents in patients with OSA.
Continuing medical education for general
practitioners is needed to encourage vigilance for
the early detection and reporting of symptoms as-
sociated with OSA. Early counseling for change
in lifestyle, and the timely use of modern mo-
dalities can improve the functional capacity of
individuals and help them to contribute to their
country’s  progress.
In conclusion, sleep-related breathing dis-
orders are common in general population and
likely to be as prevalent in developing countries
as in the West (Haqqee, 2002). This study high-
lights deficiencies in the knowledge about OSA
among practicing physicians of a developing
country. The majority of physicians were not fa-
miliar with the diagnosis and management of
OSA, and did not recognize its association with
hypertension. Continuing medical education is
needed to encourage vigilance for early detection
and management of patients with OSA.
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